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CHAPTER ONE - THE PLANNING PROCESS. 
 
1.1. Introduction. 

Floods, tornadoes, winter storms, drought, and other hazardous events are a part 
of our world and their natural occurrence is inevitable and cannot be controlled.  
It is when these natural events intersect the man-made environment that 
ñdisastersò occur.  Natural hazards cannot be prevented but actions can be taken 
to reduce their impact upon the human environment so that a disaster is less 
likely to result. 
 
This hazard mitigation plan is a multi-jurisdictional plan. It includes those 
incorporated entities and school districts that chose to request inclusion into the 
Stephens County Plan. 
 
Independent School Districts: Central High, Bray-Doyle, Marlow, Comanche, 
Velma-Alma, Red River Technical Center and Grandview. It also includes the 
cities and towns of: Marlow, Empire City, Comanche and Velma. All those 
requesting inclusion have been approved by the County Commissioners.  
It should also be noted that Indian Tribes have lands located within the County 
and, as separate sovereign entities, are treated like municipalities. 
 
Stephens County has an Emergency Operating Plan (EOP). The Stephens 
County Conservation District develops a long term plan in conjunction with the 
USDA-Natural Resources Conservation Service. These plans were reviewed, 
and where appropriate, used in the Stephens County Hazard Mitigation Plan. No 
other plans, studies or reports were available at the County level and therefore 
were not included in this plan.  
 
This Stephens County Natural Hazard Mitigation Plan will discuss the planning 
process, provide background information, a hazard and risk assessment for the 
County, describe mitigation strategies, their implementation, and plan 
maintenance procedures.  
 
1.2. Plan Adoption: Initially this plan was adopted by resolution by the 
Stephens County Commissioners at their meeting on September 15, 2003. 
After review and approval by Oklahoma Emergency Management (OEM), 
and Federal Emergency Management Agency (FEMA), the final adoption 
will occur. 

 
The plan will be reviewed and revised within a five-year cycle. 
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I. Figure: Formal Adoption by Stephens County Commissioners. 
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1.3. The Hazard Mitigation Planning Process. 

Hazard mitigation involves recognizing and adapting to natural forces, and is 
defined by the Federal Emergency Management Agency (FEMA) as any 
sustained action taken to reduce long-term risk to human life and property from 
natural hazards.  Mitigation is the component of emergency management that 
has the potential to break the cycle of damage and reconstruction that can occur 
when a community is subjected to repeated natural hazards and therefore should 
be a high priority. 
 
Section 322 of the Robert T. Stafford Disaster Relief and Emergency Assistance 
Act, 42 U.S.C. 5165, enacted under Section 104 of the DMA 2K, P.L. 106-390 
establishes new requirements for local hazard mitigation plans.  Local 
governments are required to have a FEMA-approved local hazard mitigation plan 
in order to be eligible to receive federal funding through FEMAôs Hazard 
Mitigation Grant Program (HMGP). 
 
This plan was developed by the Association South Central Oklahoma 
Governments (ASCOG) through a contract with the Stephens County 
Commissioners.  Funding for this plan was provided in part through a grant from 
FEMA. 
 

1.3.1. Development Process. 
a.  Planning Process.  An open public involvement process was 

established for the public, neighboring communities, regional 
agencies, businesses, academia, etc to comment on the plan in 
the drafting stage as well as prior to plan approval. 

b.  A comprehensive County approach was taken in developing the 
plan. In addition, the review and incorporation of appropriate 
existing plans, studies, reports and technical information into the 
plan during its drafting.   

 
Perform a Risk Assessment.   
1.  An assessment of the hazards apparent to Stephens County 

and the risks on the current or future built environment was 
established. The assessment includes the following: 

 
a.  The type, location and extent of all hazards that affect the 

jurisdiction, both historically and in the future  
  

b.  Description of the jurisdictions vulnerability to those hazards 
including types and numbers of existing and future buildings, 
infrastructure and critical facilities in identified hazard areas.  

  
c.  Estimate potential dollar losses of those structures 

considered vulnerable.    
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d.  General description of land uses and development trends for 
future land use decisions. 

  
Develop a Mitigation Strategy.   

1.  Development of a blueprint for reducing the potential losses 
identified in the risk assessment.  This will include: 
a.  A description of mitigation goals meant to avoid or reduce 

long-term vulnerabilities. 
b.  Identification and analysis of a comprehensive or range of 

mitigation actions and projects. 
c.  Action plan describing how the mitigation actions and 

projects will be prioritized, implemented and administered. 
  

Develop a Plan Maintenance Schedule.   

Plans must be monitored, evaluated and updated on a five-year 
cycle, including a review on incorporating the mitigation plan into 
comprehensive or capital improvement plans. 
  
Adoption by a Governing Body.  
A formal adoption by the appropriate governing body of the 
authoring jurisdiction to codify the mitigation plan. 
  
Approval.  
The plan is submitted to the State Emergency Management Agency 
for review and coordination. Once accepted, it is forwarded to the 
FEMA Regional office for formal review and approval. 

  
1.3.2. Purpose of the Plan. Hazard mitigation planning is a long-term, 
on-going process.   
The primary purpose of this plan is to establish and document such a 
process for areas and assets within the jurisdiction of Stephens County 
and, in doing so, fulfill the requirements of the Robert T. Stafford Act and 
FEMA.  The plan will address natural hazards that occur within Stephens 
County.  Stephens County hopes to lessen its vulnerability to disasters 
caused by natural hazards.  The plan is intended to serve as a guide for 
Stephens County in coordinating and implementing hazard mitigation 
policies, programs and projects.  

  
1.3.3. The intent of the Stephens County Mitigation Planning 
Process.  

Through this planning process, Stephens County hopes to achieve the 
following: 

  
1. Reduce any repetitive losses from natural hazards in Stephens County. 
2. Facilitate responsible development in Stephens County so as to reduce 

or eliminate the potential impacts of natural hazards. 
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3. Enhance public awareness and understanding of natural hazard 
preparedness. 

4. Develop mitigation measures for specific hazards. 
 

1.3.4. Hazard Mitigation Planning Committee. 
Broad counsel was gained from a planning committee chaired by Gary 
Ball, (Stephens County Emergency Management Director). The planning 
committee was composed of Stephens County residents, some of whom 
serve as professional advisors and others that serve as volunteers in local 
organizations.    

  
They participated in open public meetings in which they identified hazards 
(Meeting 1), identified goals and action items (Meeting 2), committee 
members then prioritized and compiled the action items into an action plan 
(Meeting 3).  Community and education representation included schools 
located in Central High, Bray-Doyle, Marlow, Comanche, Velma-Alma, 
Grandview School, Empire School and the Red River Technical Center as 
well as the cities of Comanche and Marlow and the town of Velma. 

  
The Stephens County Hazard Mitigation Planning Committee was formed 
to provide guidance during the preparation of this plan.  Committee 
members, along with their affiliation, are listed in Table II.  This committee 
was comprised of private citizens and others from various local 
organizations, as well as representatives from local governments, schools, 
businesses, and emergency response personnel.  Representation was 
solicited upon recommendations from the Stephens County 
Commissioners; however, no one wishing to participate was excluded 
from doing so.  Contacted persons were encouraged to bring interested 
citizens.  The Committee meetings were open to the public.  The planning 
process and contacts for plan development were also established. Three 
public meetings were held during the development of this plan. 

 
II. Table:  Stephens County Hazard Mitigation Planning Committee Members. 

Name Representing Tasks 

Gary Ballï  
Stephens County Safety Director 

Stephens County 

 HMGP Chairman 

 Provided Information on 
Stephens County 

 Serve as liaison to County 
Commissioners 

 Contributed Data on Past 
Disasters 

 Contributed Expertise on 
Past Mitigation Strategies & 
Efforts 

 Provided Knowledge of 
Current and Future 
Development Trends 

 Reviewed Draft Plan 

 Contributed to Plan Revisions 

 Coordinated Public Efforts 
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within Stephens County 

Mordell Trammell- Citizen  Local 
Emergency planning Committee Member 

Stephens County  

 Provided Information on 
LEPC activities 

 Contributed Data on Past 
Disasters 

 Contributed Expertise on 
Past Mitigation Strategies & 
Efforts 

 Provided Knowledge of 
Current and Future 
Development Trends 

 Reviewed Draft Plan 

 Contributed to Plan Revisions 

 Coordinated Public Efforts 
within his Tasked Area 

Frank Kelly ï County Commissioner 
Stephens County District# 1 

 County -Wide 

 Provided Information on  
Stephens County 

 Contributed Data on Past 
Disasters 

 Contributed Expertise on 
Past Mitigation Strategies & 
Efforts 

 Provided Knowledge of 
Current and Future 
Development Trends 

 Reviewed Draft Plan 

 Contributed to Plan Revisions 

 Coordinated Public Efforts 
within his Tasked Area 

Robbie Bowles ï Farmer, Rancher - 
Stephens Conservation District 

 Stephens County ï 
Conservation District 

 Provided Information on 
Stephens County Natural 
resources 

 Contributed Data on Past 
Disasters 

 Contributed Expertise on 
Past Mitigation Strategies & 
Efforts 

 Provided Knowledge of 
Current and Future 
Development Trends 

 Reviewed Draft Plan 

 Contributed to Plan Revisions 

 Coordinated Public Efforts 
throughout the County 

Jim Pryorï Stephens County Flood Plain 
Manager 

 Stephens County Flood 
Plain Board 

 Provided Information on 
Stephens County Flood Plain 
Program 

 Contributed Data on Past 
Disasters 

 Contributed Expertise on 
Past Mitigation Strategies & 
Efforts 

 Provided Knowledge of 
Current and Future 
Development Trends 

 Reviewed Draft Plan 

 Contributed to Plan Revisions 

Darrell Meadows ï Assistant Fire Chief - 
Duncan 

Rural-Urban Interface 
 Provided Information on Fire 

and Emergency Response 
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 Reviewed Draft Plan 

 Contributed to Plan Revisions 

Larry Lawler Grandview School 

 Contributed Expertise on 
Past Mitigation Strategies & 
Efforts 

 Provided Knowledge of 
Current and Future 
Development Trends 

 Reviewed Draft Plan 

 Contributed to Plan Revisions 

Clifton Browning Central High School 

 Contributed Expertise on 
Past Mitigation Strategies & 
Efforts 

 Provided Knowledge of 
Current and Future 
Development Trends 

 Reviewed Draft Plan 

 Contributed to Plan Revisions 

Sammy Richardson Bray-Doyle School 

 Contributed Expertise on 
Past Mitigation Strategies & 
Efforts 

 Provided Knowledge of 
Current and Future 
Development Trends 

 Reviewed Draft Plan 

 Contributed to Plan Revisions 

Jerome McCalvin Marlow School 

 Contributed Expertise on 
Past Mitigation Strategies & 
Efforts 

 Provided Knowledge of 
Current and Future 
Development Trends 

 Reviewed Draft Plan 

 Contributed to Plan Revisions 

Dee Bowen Comanche School 

 Contributed Expertise on 
Past Mitigation Strategies & 
Efforts 

 Provided Knowledge of 
Current and Future 
Development Trends 

 Reviewed Draft Plan 

 Contributed to Plan Revisions 

Daisy Lawler Empire School 

 Contributed Expertise on 
Past Mitigation Strategies & 
Efforts 

 Provided Knowledge of 
Current and Future 
Development Trends 

 Reviewed Draft Plan 

 Contributed to Plan Revisions 

John Holden 
Red River Technology 
Ctr 

 Contributed Expertise on 
Past Mitigation Strategies & 
Efforts 

 Provided Knowledge of 
Current and Future 
Development Trends 

 Reviewed Draft Plan 

 Contributed to Plan Revisions 

Austin Martin City of Comanche 
 Contributed Data on Past 

Disasters 
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 Contributed Expertise on 
Past Mitigation Strategies & 
Efforts 

 Provided Knowledge of 
Current and Future 
Development Trends 

 Reviewed Draft Plan 

 Contributed to Plan Revisions 

Janice Cain City of Marlow 

 Contributed Data on Past 
Disasters 

 Contributed Expertise on 
Past Mitigation Strategies & 
Efforts 

 Provided Knowledge of 
Current and Future 
Development Trends 

 Reviewed Draft Plan 

 Contributed to Plan Revisions 

Bill Brown 
Town of Velma and 
Velma School 

 Contributed Data on Past 
Disasters 

 Contributed Expertise on 
Past Mitigation Strategies & 
Efforts 

 Provided Knowledge of 
Current and Future 
Development Trends 

 Reviewed Draft Plan 

 Contributed to Plan Revisions 

Tim Helton Town of Empire City 

 Contributed Data on Past 
Disasters 

 Contributed Expertise on 
Past Mitigation Strategies & 
Efforts 

 Provided Knowledge of 
Current and Future 
Development Trends 

 Reviewed Draft Plan 

 Contributed to Plan Revisions 

Stan Rice ï Association South Central 
Oklahoma Governments (ASCOG) 
Environmental Services 
 

Regional Area 

 Lead Contractor 

 Physically Collect and 
Process Data 

 Liaison with ODEM 

 Worked to Insure Plan 
Regulation Compliance 

 Coordinated Regional 
Information Flow 

 Provided Information on 
Stephens County 

 Contributed Data on Past 
Disasters 

 Contributed Expertise on 
Past Mitigation Strategies & 
Efforts 

 Provided Knowledge of 
Current and Future 
Development Trends 

 Reviewed Draft Plan 

 Contributed to Plan Revisions 
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The committee is working as a whole to come up with mitigation solutions. 
 
 

1.3.5. Public Involvement in the Planning Process: Structured public 
involvement was accomplished through the County committee 
described above and discussion at regularly scheduled Stephens 
County Commissioner meetings. 

  
1.  Opportunities for the public to comment on the plan during the 

drafting stage and prior to plan approval were created in order to 
reduce the chance that any concerns would be overlooked.  Public 
comment was sought by publication of notices of meetings during 
which the progress of the plan was publicized, in newspaper 
articles, telephone contact, direct mailings, a calendar and area 
wide newsletters.  Draft copies of the hazard mitigation plan were 
offered for public comment by posting on the ASCOG Internet site 
and by copies placed in the Stephens County Commissionerôs 
office.  This offer was made public through newspaper articles and 
area wide newsletters.  In the County Commissionerôs office a form 
summarizing the natural hazard threats in Stephens County, asking 
for their opinion of the action items then under consideration and 
then requesting additional action items was provided along with the 
draft copy of the hazard mitigation plan. Supporting documentation 
and added detail of opportunities for public comment have been 
placed in attachments. 

   
2.  All meeting participants received the handout, ñHazard Mitigation 

Planning for Local Governments Fact Sheet, FEMA dated 
September 2002.ò  All meeting attendees were encouraged to 
share their experiences and suggestions for future mitigation 
activities. 

 
1.3.6. Additional Public Involvement Information in the Planning 

Process.  (See Appendix A ï Supporting Documents.) 

1. Newsletters. 
2. News Coverage.  
3. Agendas.  
4. Meeting Minutes. 
5. Sign-In Sheets and Statements of Attendance. 

  
1.3.7. Other Interested Party Involvement in the Planning Process. 
There are many public agencies, private organizations, and businesses 
that contend with natural hazards. Stephens Countyôs contractor, ASCOG, 
contacted them to collect information on the hazards and determine how 
their programs could best support Stephens Countyôs mitigation program. 
Copies of the hazard mitigation plan were offered for public comment by 
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posting on the ASCOG Internet site and by copies placed in the Stephens 
County Commissionerôs office.  This offer was made to neighboring 
communities thru area wide newsletters and direct mailings. 

  
Among the organizations and agencies contacted were the following.  
Each was asked to contribute information on past and potential hazard 
threats and comment on the planning process and content. 

  
Federal: 

1. Federal Emergency Management Agency (FEMA) 

2. US Environmental Protection Agency 
3. US Army Corps of Engineers 
4. US Department of Agriculture 
5. Department of Interior-Bureau of Indian Affairs 
6. National Weather Service (NWS) 
7. Natural Resource Conservation Service (NRCS) 
8. US Fish and Wildlife Service 
9. US Geological Survey 

  
National Non-Profit: 

1. American Red Cross 
  

State: 
1. Oklahoma Department of Civil Emergency Management 
2. Oklahoma Water Resources Board 
3. Oklahoma Science and Rivers Commission 
4. Oklahoma Department of Environmental Quality 
5. Oklahoma Department of Commerce 
6. Oklahoma Conservation Commission 
7. Oklahoma Department of Wildlife Conservation 
8. Oklahoma Geological Survey 

  
Regional: 

1. Association of South Central Oklahoma Governments 
2. Area Agency on Aging 

  
County: 

1. Stephens County Commissioners 
2. Stephens Conservation District 
3. Stephens County Health Department 
4. Stephens County Rural Fire Departments 
5. Stephens County Police Departments and Sheriff 
6. Cotton Electric Cooperative 
7. Waurika Lake Master Conservative District 
8. Red River Technical Center 
9. Oklahoma State University - Extension Service 
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Other Communities: 

All Stephens County communities and schools were invited to participate 
in the planning process for the unincorporated areas. 

1.   Bray 
2.   Central High 
3.   Comanche 
4.   Duncan 
5.   Empire 
6.   Loco 
7.   Marlow 
8.   Velma 
9.   Grandview 
10. Red River Technical Center 

  
A draft of the plan was prepared, reviewed and edited by the Stephens 
County Commissioners and other committee members.  Once edits were 
accepted and incorporated into the plan, the draft was discussed and 
adopted by the Stephens County Commissioners at their regularly 
scheduled meeting held in compliance of the Oklahoma Public Meeting 
Act.   Once adopted, this draft was submitted to the Oklahoma 
Department of Emergency Management for State approval.  

  
1.3.8. Review of Existing Plans. 

The following plans were reviewed and where appropriate incorporated 
into the Stephens County Hazard Mitigation Plan. 

  
Capital Improvement Plan.  

Stephens County is developing a CIP. All physical property and 
transportation units are being listed. Roads and bridges are classified as 
to needs and repair schedule. This information was used to support action 
items. 

  
Emergency Operations Plan. 

Stephens County has an Emergency Operations Plan (EOP).  The EOP is 
a response planning manual developed by the County and County 
Emergency Management Director.  The EOP is useful post disaster as a 
guide to emergency response and recovery and is used in analysis and 
location of shelters and critical facilities. 

  
Permitting. 
Stephens County does not have a permitting system in the rural areas 
except for flood plain permits.  
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NFIP. 
Stephens County, Marlow and Comanche participate in the National Flood 
Insurance Program. There are no repetitive loss structures in 
unincorporated Stephens County or in any participating jurisdictions. 
There are 5 repetitive loss properties in the City of Duncan and 1 in the 
City of Comanche.  

  
Conservation District. 

The Conservation District in Stephens County, and the USDA-Natural 
Resource Conservation Service, develops a long-range plan that 
specifically addresses drought, flood protection and other natural 
resources. This information was used in the Stephens County Hazard 
Mitigation Plan, especially for flooding, drought and rural fires. A staff 
member of the Stephens Conservation District Board serves on the NHMP 
Planning Committee. 
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CHAPTER TWO ï HAZARD ASSESSMENT. 
 
2.1. Identifying Hazards. 
 

a.  The first step in developing a hazard mitigation plan is to identify and 
describe all the natural hazards capable of occurring within Stephens 
County. Next is to list Stephens Countyôs vulnerabilities to each hazard 
so that appropriate action can be taken to mitigate the impact of the 
hazards, minimize the losses and recover as quickly as possible.  It is 
recognized that all the demands of a disaster situation cannot be 
anticipated, but by being aware of the areas, major facilities and persons 
who may be vulnerable to each type of hazard, preventive measures as 
well as emergency response can be planned. 

    
b.  The National Climatic Data Center (NCDC) maintains records regarding 

weather events since 1950.  This database, along with information 
obtained from Stephens Countyôs hazard mitigation meetings, was used 
to prepare profiles, which assess each of the natural hazards capable of 
occurring within the County. Several natural hazards were identified by 
the Hazard Mitigation Planning Committee members and addressed in 
this plan.  Table III lists these natural hazards and explains how and why 
each was identified as a hazard to Stephens County. 

    
Details of each natural hazard and its impact on Stephens County are given 
in separate profiles for each hazard.  

III. Table: Summary of Natural Hazards. 

Hazard How Identified Why Identified 
Dam Failure  Review past disaster 

declarations 

 OWRB database 

 Local input 

 Risk Assessment 

 Population and buildings below dam are 
very vulnerable in event of release or 
dam failure 

 

Drought  Review past disaster 
declarations 

 Drought databases 

 Review NCDC database 

 Input from County 

 Public Input 

 Drought is common in County 

 Drought was one of the most costly past 
disasters 

 

Extreme Heat   Review past disaster 
declarations 

 Heat databases 

 Review NCDC database 

 Input from County 

 Public Input 

 Prolonged temperatures over 100 
degrees Fahrenheit are common in 
summer months 

 Heat affects people, animals and crops 

Flood  Review of FIRMS 

 Input from County 

 Risk Assessments 

 Public Input 

 The County contains many rivers and 
streams 

 Flash Flooding is common 
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 Review of past disaster 
declarations 

 Identification of NFIP repetitive 
loss properties in the County 

Hailstorm  Review past disaster 
declarations 

 Hail databases 

 Review NCDC database 

 Input from County 

 Public Input 

 Hail is a major economic hazard to this 
agricultural region 

 Hail occurs each year 

Severe Winter 
Storms 

 Review past disaster 
declarations 

 Winter Storm databases 

 Review NCDC database 

 Input from County 

 Public Input 

 People can be stranded in isolated areas 

 Damages to public and private sector 
caused by heavy snows, etc 

 Can result in death 

 Humans and property are not prepared 
for extended periods of cold in this area 

 Damages to public and private sector 
caused by freezing lines 

 Ice Storms recently caused extensive 
damages to area 

 Many populations were without power for 
extended periods 

 Damages to public and private sector 
property 

Tornado & Wind  Review past disaster 
declaration 

 Tornado databases 

 National Weather Service data 

 Review NCDC database 

 Input from County 

 Public Input 

 Common to State 

 Public Concern 

 Past damages 

 Damages to public and private sector 

Wild Fire  Review past disaster 
declarations 

 Fire databases 

 Review NCDC database 

 Input from County 

 Public Input 

 Common to area 

 Can occur in conjunction with drought 
and/or lightning 

 Damages to public and private sector 

Thunderstorms & 
Lightning 

 Review past disaster 
declarations 

 Wind Storm databases 

 Review NCDC database 

 Input from County 

 Public Input 

 Flat  terrain allows high velocity winds to 
occur 

 Damages to public and private sector 

 Define ñWindò vs. ñTornadoò in public 
mind 

 
 
2.2. Natural Hazard Assessments. 

The profiles, found later in this chapter, were prepared for each identified natural 
hazard and assess the hazard per the following eight categories: 
 
1. Description. 

Explains what the hazard is, how and where it originates. 
 
2. Location. 
The geographic area affected by the natural hazard. 
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3. Extent. 
This describes the hazardôs impact in terms of how severe of an event the 
particular hazard is capable of inflicting upon Stephens County.  Due to the 
limited amount of Stephens County specific documentation, the analysis for 
determining potential severity is limited to obtaining available documented 
information and personal recollection of past events from residents, emergency 
responders and Stephens County Emergency Management. 
   
4. Previous Occurrences. 
The description of the hazardôs past episodes and the extent of impact. 
 
5. Probability of Future Events. 

Probability of future events describes the probability that the hazard will occur 
within Stephens County. Each hazard is assigned a Probability of future events 
rating based on the criteria and methods described below. 
   
The Probability of Future Events rating was based on the following definitions: 
   
1. Highly likely = Event probable in next year (1 event per year; 1/1=1.00) 
2. Likely = Event probable in next 3 years (1 event per 3 years; 1/3=0.33) 
3. Occasional = Event probable in next 5 years (1 event per 5 years; 1/5=0.20) 
4. Unlikely = Event probable in next 10 years (1 event per 10 years; 

1/10=0.10) 
  
This results in the following ranges of Probability of Future Events 
1. Highly likely  = greater than 0.33 
2. Likely = greater than .020, but less than or equal to 0.33 
3. Occasional = greater than 0.10, but less than or equal to 0.20 
4. Unlikely = 0.10 or less 
  
Example:  Stephens County has had 50 tornadoes recorded in the last 53 years. 
50 / 53 = 0.94 average per year, which would make tornadoes ñHighly Likelyò to 
occur within the County. 
   
6. Vulnerability. 
Vulnerability describes how exposed or susceptible to damage Stephens County 
is in terms of why and where the hazard can occur within the County. 
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7. Secondary Hazards. 
Lists other hazards often triggered by the identified natural hazard event. Some 
natural disasters set off other types of catastrophes in a cascade of effects that 
lead to a highly complex situation.  Secondary hazards can be events such as 
transportation and communications disruptions, fire, hazardous materials 
dispersion, power outages, and other utilities disruptions.  These secondary 
events are identified along with the associated primary hazard due to how they 
can dictate the amount of impact a natural hazard event can have on Stephens 
County. 
 
8. Overall Summary of Vulnerability and Impacts. 
This section summarizes the vulnerability of Stephens County, and the possible 
impacts of the natural disaster. 
 
 

 
 

     
Hazard Vulnerability by Jurisdiction 

 
Winter 
Storm 

Hail 
Storm 

High 
Winds 

Extreme 
Heat Drought 

Wild 
Fire Tornado Lightning Flood 

Dam 
Failure 

           COUNTY 
          Stephens X X X X X X X X X X 

           SCHOOLS 
          Bray-Doyle X X X X X 

 
X X 

  Central High X X X X X 
 

X X 
  Comanche X X X X X 

 
X X 

  Marlow X X X X X 
 

X X 
  Red River 

Tech School X X X X X 
 

X X 
  Velma X X X X X 

 
X X 

  Grandview X X X X X 
 

X X 
   

 
CITIES 

          Comanche X X X X X 
 

X X X 
 Marlow X X X X X 

 
X X X 

 

           TOWNS 
          Velma X X X X X 

 
X X 

  Empire City X X X X X 
 

X X 
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2.3. HAZARD PROFILE - Dam Failure. 
 
2.3.1. Description. 
1.  Dams can fail by several different means.  Three general failure models 

include: 
a.  Natural disaster related failure, such as when the dam is 

overtopped by flood waters, which creates a breach through the 
embankment. 

b.  Intrinsic structural failure, (including foundation problems) either 
under sunny-day circumstances or during high reservoir levels. 

c.  Failure resulting from an act of terrorism or sabotage. 
  

2.3.2. Location.  
Three dams exist in Stephens County with an elevated risk designation.  
One of the dams is identified as HIGH risk. 

 
IV.Table:  Stephens County Dams. 
 

DAM  NAME HAZARD OWNER 

Cow Creek Site-25a High 
 
Stephens County  
Conservation District           

Duncan Lake Significant 
 
City Of Duncan 
          

Wildhorse Creek Site-014 Significant 
Stephens County  
Conservation District      

 

2.3.3. Extent. 

Dam failures have not occurred in any years between 1954 and 2008.   
 
Damages to personal property are estimated at $0.00.  

  
One dam in Stephens County is designated as high risk.  This dam is 
classified high risk by the Oklahoma Water Resources Board using criteria 
established by The Ad Hoc Interagency committee on Dam Safety for 
Science, Engineering and Technology. The guidelines were prepared in 
response to a Presidential memorandum of April 23, 1977, and were 
published on June 25, 1979. Reference: National Engineering Manual 
(Part 503, subpart D - Dam Safety). 
 
Significant hazard structures are so designated because of potential loss 
of life on roadways and/or loss of bridges.  Two dams in Stephens County 
meet this classification. 
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Hazard classifications used by the Oklahoma Water Resources Board 
(OWRB) to identify dams are based upon their location and the population 
density located downstream from the structures.  

  

Hazard Loss of Life Economic Loss (property) 

Low None  
(no probable future 
development) 

Minimal 
(undeveloped, occasional 
structure or agriculture) 

Significant None  
(potential for future 
development exists) 

Appreciable 
(notable agriculture, 
industrial or structural) 

High Yes  
(dam failure would likely 
result in loss of life) 

Excessive 
(extensive community, 
industrial or agriculture) 

 
The OWRB coordinates the Oklahoma Dam Safety Program to ensure the 
safety of all dams in Stephens County, especially those that could impact 
downstream life and property.  

  
The Oklahoma Water Resources Board coordinates the Oklahoma Dam 
Safety Program to ensure the safety of the three dams in Stephens 
County, especially those that could impact downstream life and property.  

  
The program requires inspections every five and three years for low and 
significant hazard structures, respectively. It requires annual inspection of 
Stephens County's high-hazard dam.  
 
Should the dam experience a partial failure or a major seepage releasing 
one foot of water or less into the swash zone this would be considered a 
minor event. This release would flow through the agriculture area only and 
crops would survive.  The water would flow on to the nearby creek.  A 
major dam failure classified as a severe event releasing one or more feet 
of water into the swash zone will ruin crops but flow on to the nearby creek 
causing no other damage.  

  
Because many of these dams are old structures and, as a result, require 
periodic repair, the OWRB requires submittal and subsequent approval of 
plans and specifications prior to dam modifications. Staff also coordinates 
periodic training sessions and workshops on dam safety issues and 
regulations for dam owners and engineers. The NRCS offers technical 
assistance in the construction of small farm ponds and related structures.  
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V. Figure: Location of High Hazard Dams. 
                            

Cow Creek Site-25a  Latitude:   34Á 22ô 56ò N  Longitude:  -97Á 58ô 31ò W 

Duncan Lake  Latitude:   34Á 31ô 13ò N  Longitude:  -97Á 48ô 34ò W 

Wildhorse Creek Site 014 ï Latitude: 34 Á 27ô 47ò N   Longitude:  -97Á 35ô 52ò W 

    
   

2.3.4. Previous Occurrences. 
There are no previous occurrences of dam failure in Stephens County. 

  
2.3.5. Probability of Future Events. 

Since no dam breaks have occurred within Stephens County, probability 
of a dam break is rated as unlikely. 

  
2.3.6. Vulnerability. 

As long as dams exist so does the chance for failure. Resources in the 
flood zones include agricultural, roads, bridges and public utility 
infrastructure.  The County floodplain program restricts building of 
habitable structures below dams. No future buildings or critical facilities 
are planned and infrastructure is limited to bridges and roads. 
 
2.3.7. Secondary Hazards.  
Secondary hazards can include transportation utilities and emergency 
services disruption, and possible dispersion of contaminants.  Although 
hazardous materials and other contaminants are not identified in the area, 
this may need to be addressed in updates to this plan. 

  
2.3.8. Overall Summary of Vulnerability and Impacts. 
There is no record of dam failure in the history of Stephens County.  Only 
one dam in Stephens County is designated as high hazard.    

  
This designation simply reflects a damôs potential for doing damage 
downstream if it were to fail and does not mean that a dam is in need of 
repair.  The areas impacted (swash zones) are delineated using dam 
breach analysis.   

  
The vulnerability of a dam failure in Stephens County would be to the 
roads, bridges and utilities that are downstream of the dam and potential 
loss of life if vehicles were involved. Damage to or loss of these roads, 
bridges and utilities would impact the citizens and Stephens County thru 
the loss of communication infrastructure, mail, school buses, access for 
emergency vehicles, and utilities such as electrical power. There would be 
the added expense of taking alternate routes and the cost of repairing the 
roads and bridges. 
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There was not an inventory of Tribal, or Trust Lands, potentially affected 
by dam failure since these lands are not in the jurisdiction of Stephens 
County. However, Stephens County is responsible for the roads, bridges 
in the area and also the safety of its citizens.  

 

2.4. HAZARD PROFILE ï Drought. 
  

2.4.1. Description. 
A drought is a period of abnormally dry weather which persists long 
enough to produce a serious hydrologic imbalance. There are four ways 
that drought can be defined: 

   
1.  Meteorological.  A measure of departure of precipitation from 

normal. 
2.  Agricultural.  Refers to a situation when the amount of moisture in 

the soil no longer meets the needs of a particular crop. 
3.  Hydrological . Occurs when surface and subsurface water are below 

normal. 
4.  Socioeconomic.  The situation that occurs when physical water 

shortage begins to affect people.  
 

VI. Figure:  Diagram of Drought. 
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2.4.2. Location. 
 All areas of Stephens County are equally susceptible to drought. 
  
 2.4.3. Extent. 

Drought impacts in a number of ways, spanning all regions, and is capable 
of affecting the economy as well as the environment.  Specific impacts can 
include: 
  

  1.  Reduced crop, rangeland. 
  2.  Increased livestock and wildlife mortality rates.  
  3.  Reduced income for farmers and agribusiness. 
  4.  Increased fire hazard. 
  5.  Reduced water supplies for municipal/industrial, agricultural 

and power uses. 
  6.  Damage to fish and wildlife habitat. 
  7.  Increased consumer prices for food. 
  8.  Reduced tourism and recreational activities. 
  9.  Unemployment. 
10.  Reduced tax revenues because of reduced expenditures. 
11.  Foreclosures on bank loans to farmers and businesses. 

  
The most direct impact of drought is economic rather than loss of life or 
immediate destruction of property. While drought impacts in Stephens 
County are numerous and often dependent upon the timing and length of 
individual drought episodes, the greatest impacts of drought are usually 
experienced in the agricultural community.  In addition to the obvious 
direct losses of both crop and livestock production due to a lack of surface 
and subsurface water, drought is frequently associated with increases in 
insect infestations, plant disease and wind erosion.  

  
One of the most significant potential impacts of drought relates to public 
water supply.  In metropolitan areas there may be a need to stop washing 
cars, cease watering the grass and take other water conservation steps.  
In smaller communities, reduced flow in rivers and streams can have a 
significant effect on the water amount allowed for municipal use.  In turn, 
increased water demand can stress many smaller and/or antiquated 
delivery and treatment facilities to the point of collapse. Prolonged drought 
has a much greater impact on rural communities, which usually rely on 
relatively small watersheds and are especially vulnerable during such 
periods. 

  
Water shortages can also affect fire fighting capabilities in both urban and 
rural settings through reduced water flows and pressures.  Most droughts 
dramatically increase the danger of fires on wild land.  When wild lands 
are destroyed by fire, the resulting erosion can cause heavy silting of 
streams, rivers, and reservoirs. Serious damage to aquatic life, irrigation, 
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and power production then occurs.  Wildlife, pets, livestock, crops and 
humans are vulnerable to drought.   
 
Based on the Palmer Index Stephens County considers a value of -1.00 to 
be minor in severity where only the growth of vegetation would be 
affected.  However,  a value of -3.00 and above would cause loss in 
agriculture crops, loss of livestock, increased wildfire danger, water 
supplies would fall to levels requiring rationing, area streams would run 
dry and lake levels would fall all of which would be considered major in 
severity by Stephens County. 

 
Drought:  Palmer Index.  Palmer Drought Severity Index (PDSI). 

 
In 1965, Palmer developed an index to "measure the departure of the 
moisture supply". Palmer based his index on the supply-and-demand 
concept of the water balance equation, taking into account more than only 
the precipitation deficit at specific locations. The objective of the Palmer 
Drought Severity Index (PDSI), as this index is now called, was to provide 
a measurement of moisture conditions that were "standardized" so that 
comparisons using the index could be made between locations and 
between months.  

The Palmer Index varies roughly between -4.0 and +4.0. Weekly Palmer 
Index values are calculated for the Climate Divisions during every growing 
season and are on the World Wide Web from the Climate Prediction 
Center. Stephens County may experience readings on the Palmer Index 
ranging from -4.0 to +4.0 at anytime during the year. 

VII. Figure: PDSI Classifications. 

PDSI Classifications for Dry and Wet Periods 

  4.00 or more Extremely wet 

3.00 to  3.99 Very wet 

2.00 to  2.99 Moderately wet 

1.00 to  1.99 Slightly wet 

0.50 to  0.99 Incipient wet spell 

0.49 to -0.49 Near normal 

-0.50 to -0.99 Incipient dry spell 

-1.00 to -1.99 Mild drought 

-2.00 to -2.99 Moderate drought 

-3.00 to -3.99 Severe drought 

-4.00 or less Extreme drought 

Source: http://drought.unl.edu/whatis/indices.htm 

http://drought.unl.edu/whatis/indices.htm
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2.4.4. Previous Occurrences.                                                                 
There are four major statewide droughts based on U.S. Geological 
Survey, Water Supply Paper 2375. The drought years involved include the 
periods of 1929-1941; 1951-1957; 1961-1972; and 1975-1982.  These 
were determined from stream flow records. Stephens County had sixteen 
additional events recorded by the National Climatic Data Center (NCDC). 

VIII. Figure: Drought Events. 

16 DROUGHT event(s) were reported in Stephens County, 
Oklahoma between 01/01/1950 and 09/30/2008.  
 

Mag: 
Dth: 
Inj: 

PrD: 
CrD: 

Magnitude 
Deaths 
Injuries 
Property Damage 
Crop Damage 

 

Oklahoma 

Location or County Date Time Type Mag Dth Inj PrD CrD 

1 OKZ004>048 - 050>052  08/01/2000 12:00 AM Drought  N/A 0 0 0  399.8M 

2 OKZ004>048 - 050>052  07/04/2001 12:00 AM Drought  N/A 0 0 0  0  

3 OKZ019>020 - 023>032 - 035>048 - 
050>052  

12/01/2005 12:00 AM Drought  N/A 0 0 10.0M 500K 

4 OKZ004>048 - 050>052  01/01/2006 12:00 AM Drought  N/A 0 0 15.0M 750K 

5 OKZ004>048 - 050>052  02/01/2006 12:00 AM Drought  N/A 0 0 25K 500K 

6 OKZ004>048 - 050>052  03/01/2006 12:00 AM Drought  N/A 0 0 5.0M 500K 

7 OKZ004>048 - 050>052  04/01/2006 12:00 AM Drought  N/A 0 0 1.5M 750K 

8 OKZ004>048 - 050>052  05/01/2006 12:00 AM Drought  N/A 0 0 0  500K 

9 OKZ004>048 - 050>052  06/01/2006 12:00 AM Drought  N/A 0 0 0  151.0M 

10 OKZ004>048 - 050>052  07/01/2006 12:00 AM Drought  N/A 0 0 50K 750K 

11 OKZ004>048 - 050>052  08/01/2006 12:00 AM Drought  N/A 0 4 100K 2.0M 

12 OKZ004>032 - 039>048 - 050>052  09/01/2006 12:00 AM Drought  N/A 0 0 25K 1.0M 

13 OKZ004>032 - 039>048 - 050  10/01/2006 00:00 AM Drought  N/A 0 0 20K 500K 

14 OKZ004>032 - 039>048 - 050  11/01/2006 00:00 AM Drought  N/A 0 0 0K 2.0M 

15 OKZ004>032 - 039>048 - 050  12/01/2006 00:00 AM Drought  N/A 0 0 0K 1.0M 

16 OKZ004>032 - 039>048 - 050  01/01/2007 00:00 AM Drought  N/A 0 0 775K 0K 

TOTALS: 0  4  32.495M  561.590M  

 2.4.5. Probability of Future Events. 

Given that 16 drought events have occurred in Stephens County one may 
conclude that Stephens County can expect a drought every decade and 
that we can expect droughts to occur more frequently here than in the 

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~404029
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~439314
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~591788
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~591788
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~630106
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~630145
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~630154
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~630397
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~630728
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~631000
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~631130
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~631209
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~631385
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~644258
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~645113
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~646829
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~648423
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United States as a whole.  However, long-term forecasts of droughts are 
difficult and inexact.  The U.S. Corps of Engineers (USACE) is preparing 
the National Drought Atlas to provide information on the magnitude and 
frequency of minimum precipitation and stream flow for the contiguous 
United States.  On average the July-to-January period is the lowest six 
month period of stream flow and is used to characterize drought.  The 
mean monthly flow from July to January has a once-in-20 yearôs chance of 
falling below a level that would classify it as a drought.  In other words, the 
average occurrence of drought is once every 20 years, with an occurrence 
most likely lasting for years.  In Stephens County, the risk for drought is 
highly likely, with 36.5 of the last 79 years classified as drought. 

  
2.4.6. Vulnerability. 
Stephens County is located in the south central United States. The 
primary air masses that bring moisture to the state originate in the Gulf of 
Mexico.  Air masses that come into the state from the west are usually 
stripped of moisture by the Rocky Mountains, and as a result, mean 
annual precipitation increases from west to east.  All future buildings and 
infrastructure will be subject to the same vulnerability. 

  
 2.4.7. Secondary Hazards. 

Drought is considered a secondary hazard brought about by low 
precipitation.  One other hazard associated with drought is wild fire. 
 

 2.4.8. Overall Summary of Vulnerability and Impacts. 
It is difficult to predict drought probabilities for the near future because of 
the nature and complexity of the hazard.  Drought evolves over time as 
certain conditions are met and are spread over a large geographical area.  
Drought severity in Stephens County depends on its duration, intensity, 
geographic extent and the regional water supply demands made by 
human activities and vegetation.  The impact of hazards such as wildfires 
can be intensified during times of drought.  Otherwise, the most direct 
impact of drought is economic rather than loss of life or immediate 
destruction of property. 

  
Drought impacts Stephens County in a number of ways, spanning all 
regions, and is capable of affecting the economy as well as the 
environment.  Specific impacts can include: 
  

1.  Reduced crop, rangeland. 
2.  Increased livestock and wildlife mortality rates.  
3.  Reduced income for farmers and agribusiness. 
4.  Increased fire hazard. 
5.  Reduced water supplies for municipal/industrial, agricultural 

and power uses. 
6.  Damage to fish and wildlife habitat. 
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7.  Increased consumer prices for food. 
8.  Reduced tourism and recreational activities. 
9.  Unemployment. 
10.  Reduced tax revenues because of reduced expenditures. 
11.  Foreclosures on bank loans to farmers and businesses. 

 

2.5. HAZARD PROFILE - Extreme Heat. 
  

2.5.1. Description. 
Temperatures that hover ten degrees or more above the average high 
temperature for the region and last for several weeks are defined as 
extreme heat.  Humid or muggy conditions, which add to the discomfort of 
high temperature, occur when a ñdomeò of high atmospheric pressure 
traps hazy, damp air near the ground.  

  
2.5.2. Location. 

Extreme heat events are regional in nature.  The entire County is equally 
affected by extreme heat. 
               

IX.  Figure:  High Heat Days. 
 
  

 
 
 
 
 
 
 
 
 
 
 
 
2.5.3. Extent. 

The High Heat Days map above indicates that Stephens County has 10 to 
19 high heat days in the northeastern two thirds of the County and 
between 20 and 29 high heat days in the southwestern portion of the 
County.  The severity of the extreme heat is dependent on a combination 
of temperature and humidity.  High temperatures, when combined with 
high humidity can put Stephens County in the ñExtreme Dangerò category 
on the National Weather Service Heat Index scale.  When extreme heat is 
combined with drought, results can include, not only excessively dry hot 
conditions that contribute to a high risk of life-threatening heat related 
illnesses, but can also provoke dust storms with low visibility.   
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Heat kills by pushing the human body beyond its limits. Under normal 
conditions, the body's internal thermostat produces perspiration that 
evaporates and cools the body. However, in extreme heat and high 
humidity, evaporation is slowed and the body must work extra hard to 
maintain a normal temperature.  

  
Most heat disorders occur because the victim has been overexposed to 
heat or has over exercised for his or her age and physical condition. Other 
conditions that can induce heat-related illnesses include stagnant 
atmospheric conditions and poor air quality.  

  
A prolonged drought can have a serious economic impact on a 
community. Increased demand for water and electricity may result in 
shortages of resources. Moreover, food shortages may occur if agricultural 
production is damaged or destroyed by a loss of crops or livestock. 
Stephens County may experience readings on the Heat Index Scale 
between the danger and extreme danger levels. 
 
Stephens County may experience readings on the Heat Index Scale 
between the danger and extreme danger levels and considers a reading of 
91 on the heat index as minor in severity and would consider a reading of 
118 major in severity. 

 
X. Figure: Heat Index. 
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2.5.4. Previous Occurrences. 
In a normal year, approximately 175 Americans die from extreme heat.   
Between 1936 and 1975, nearly 20,000 people succumbed to the effects 
of heat and solar radiation.  From 1979-1999, excessive heat exposure 
caused 8,015 deaths in the United States.  On average approximately 400 
people die each year from exposure to heat.  In Oklahoma, July is 
generally the hottest month of the year, followed by August.  Stephens 
County had five additional extreme heat events recorded by the National 
Climatic Data Center (NCDC) from January 1, 1950 through December 
31, 2008 causing ten thousand dollars of property damage. 
 

XI. Figure: Extreme Temperature Events. 

5 TEMPERATURE EXTREMES event(s) were reported in 
Stephens County, Oklahoma between 01/01/1950 and 
09/30/2008.  

 

Mag: 
Dth: 
Inj: 

PrD: 
CrD: 

Magnitude 
Deaths 
Injuries 
Property 
Damage 
Crop Damage 

Oklahoma 

Location or County Date Time Type Mag Dth Inj PrD CrD 

1 Western And Central 
O 

06/27/1994 1200 Excessive 
Heat  

N/A 0 0 0  0  

2 OKZ039  07/20/1998 11:00 AM Excessive 
Heat  

N/A 1 0 0  0  

2 OKZ004>048 - 
050>052  

07/04/2001 12:00 AM Excessive 
Heat  

N/A 8 0 0  0  

4 OKZ004>048 - 
050>052  

07/16/2006 12:00 PM Heat  N/A 10 100 0  0  

5 OKZ004>048 - 
050>052  

08/01/2006 12:00 AM Heat  N/A 8 0 10K 0  

TOTALS: 29  100  10K  0  

  
2.5.5. Probability of Future Events. 

According to the Oklahoma Climatological Survey, Stephens County 
averages 19 days per year of daytime high temperatures greater than 
100° F.  Therefore extreme temperatures are highly likely to occur within 
Stephens County. 

  
2.5.6. Vulnerability. 

In Stephens County young children, elderly people and those who are sick 
or overweight are more likely to become victims to extreme heat.  Other 
conditions that can limit the ability to regulate temperature include fever, 
dehydration, heart disease, mental illness, poor circulation, sunburn, 
prescription drug use and alcohol use.  Another segment of the population 
at risk is those whose jobs consist of strenuous labor outside.  Livestock 

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~227609
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~227609
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~337034
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~439315
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~439315
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~631199
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~631199
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~631212
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~631212


 35 

and crops can also become stressed, decreasing in quality or in 
production during times of extreme heat.  All future buildings and 
infrastructure are vulnerable to extreme heat. 

  
2.5.7. Secondary Hazards. 
Extreme high temperatures can cause water shortages, increase fire 
danger, and prompt excessive demands for energy. Another secondary 
hazard is air pollution in summer months resulting from consistent high 
temperatures and reduced airflows.   

  
2.5.8. Overall Summary of Vulnerability and Impacts. 
Stephens County can expect to experience extreme heat every summer 
as extreme heat is dependent on temperature and humidity.  High 
temperatures and high humidity can result in dangerous conditions that 
expose people to an increased risk of heat stroke and other heat related 
illnesses.  The most vulnerable population is the elderly, young children 
and those who are sick, overweight, or who work outside.  Extreme heat 
can also cause stress on livestock and other agricultural productions. With 
periods of extended extreme heat, water supplies are exhausted, roads 
are damaged and crops fail. The impact of extreme heat ranges from 
increased medical problems and loss of life to loss of income for farmers 
and ranchers and increased expense to Stephens County for additional 
road and bridge repairs. 

 

2.6. HAZARD PROFILE ï Flood. 
 

2.6.1. Description. 

Flooding is the most prevalent and costly disaster in the United States.  
Flooding occurs any time dams fail, rains or melting snows exceed the 
capacity the flow capacity of rivers, streams or drainage ways.  At the 
point the water concentration exceeds the capacity of the floodway, the 
water enters the floodplain.   

  
There are two types of floods, both which can occur in Stephens County.  
First, flash floods, which result from localized heavy rain falls.  Flash 
floods occur rapidly with little warning.  Dam failures are a unique form of 
flash flood.  Flash flooding is the most common cause of death by natural 
disaster in the United States.  Second, riverine floods occur after extended 
periods of rain over several days or weeks. Riverine floods generally can 
be forecast in advance and proper precautions taken to save lives and 
mitigate some, though certainly not all, property losses. 
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Flood: 100 year flood area;   
Use the local flood maps. 

Flood Zones 

Zone A 

The 100-year or Base Floodplain. There are six types of A 
zones: 

A 

The base floodplain mapped by approximate 
methods, i.e., BFEs are not determined. This is 
often called an unnumbered A zone or an 
approximate A zone. 

A1-
30 

These are known as numbered A zones (e.g., A7 or 
A14). This is the base floodplain where the firm 
shows a BFE (old format). 

AE 
The base floodplain where base flood elevations 
are provided. AE zones are now used on new 
format FIRMs instead of A1-30 zones. 

AO 
The base floodplain with sheet flow, ponding, or 
shallow flooding. Base flood depths (feet above 
ground) are provided. 

AH 
Shallow flooding base floodplain. BFE's are 

provided. 

A99 
Area to be protected from base flood by levees or 
Federal flood protection systems under 
construction. BFEs are not determined. 

AR 

The base floodplain that results from the de-
certification of a previously accredited flood 
protection system that is in the process of being 
restored to provide a 100-year or greater level of 
flood protection 

Zone V and 
VE 

V 
The coastal area subject to velocity hazard (wave 
action) where BFEs are not determined on the 
FIRM. 

VE 
The coastal area subject to velocity hazard (wave 
action) where BFEs are provided on the FIRM. 

Zone B 
and Zone X 
(shaded) 

Area of moderate flood hazard, usually the area between 
the limits of the 100-year and the 500-year floods. B 
zones are also used to designate base floodplains or 
lesser hazards, such as areas protected by levees from 
the 100-year flood, or shallow flooding areas with average 
depths of less than one foot or drainage areas less than 1 
square mile. 

Zone C 
and Zone X 
(unshaded) 

Area of minimal flood hazard, usually depiction FIRMs as 
exceeding the 500-year flood level. Zone C may have 
ponding and local drainage problems that do not warrant a 
detailed study or designation as base floodplain. Zone X is 
the area determined to be outside the 500-year flood. 
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Zone D Area of undetermined but possible flood hazards. 

Source: Understanding Your Risks, identifying hazards and estimating 
losses, FEMA 386-2 

  
2.6.2. Location. 

 
XII. Figure: Flood Zones of Stephens County. 

 
 
  

 
 
 
          
 
 
 
 
 
 
 
 
 

ŷN 

 
 
 
 
 
 
 
 
 
Map from FEMA Flood Insurance Rate Map for Stephens County, Oklahoma. 
  

2.6.3. Extent. 

Severity of flooding is determined by several factors including rainfall 
intensity, duration and location.  Flash floods are most dangerous since 
they can occur suddenly and begin before the rain stops.  A maximum 
flood threat could result if soils are saturated and wide spread heavy rains 
begin to fall.  Such an event could cause all streams and rivers within 
Stephens County to rise above flood stage.   
 
National Climatic Data Center storm event statistics record 39 flood events 
in Stephens County during the 58-year period 1950-2008.  The reported 




